Y4 receptors and pancreatic polypeptide regulate food intake via hypothalamic orexin and brain-derived neurotropic factor dependent pathways.
Gut-derived peptides are known to regulate food intake by activating specific receptors in the brain, but the target nuclei and neurons influenced are largely unknown. Here we show that peripherally administered pancreatic polypeptide (PP) stimulates neurons in key nuclei of the hypothalamus critical for appetite and satiety regulation. In the lateral hypothalamic area (LHA), also known as the feeding center, neurons expressing the orexigenic neuropeptide orexin co-localize with the early neuronal activation marker c-Fos upon i.p. injection of PP into mice. In the ventromedial hypothalamus (VMH), also known as the satiety center, neurons activated by PP, as indicated by induction of c-Fos immunoreactivity, express the anorexigenic brain-derived neurotrophic factor (BDNF). Activation of neurons in the LHA and VMH in response to PP occurs via a Y4 receptor-dependent process as it is not seen in Y4 receptor knockout mice. We further demonstrate that in response to i.p. PP, orexin mRNA expression in the LHA is down-regulated, with Y4 receptors being critical for this effect as it is not seen in Y4 receptor knockout mice, whereas BDNF mRNA expression is up-regulated in the VMH in response to i.p. PP in the fasted, but not in the non-fasted state. Taken together these data suggest that PP can regulate food intake by suppressing orexigenic pathways by down-regulation of orexin and simultaneously increasing anorexigenic pathways by up-regulating BDNF.